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Description

Background of the Invention

[0001] The present invention relates to surgical repair
of meniscal tears, and more particularly to a unique ar-
throscopic handheld device and methods for repairing
meniscal tears by passing suture within the meniscus
through the tear.
[0002] There are two menisci in each knee, the medial
meniscus, and the lateral meniscus, each of which com-
prises fibrocartilage. The menisci protect the articular
cartilage on the surfaces of the femur and the tibia. His-
torically, torn portions of a meniscus were simply surgi-
cally removed. However, over time, it has become known
in the field that removing substantial portions of the me-
niscus often accelerates the onset of osteoarthritis and
other complications which develop when the shock ab-
sorbing meniscuses in the knee are absent. Most tears
of the meniscus do not heal on their own, because of a
very limited blood supply, but, using modem techniques,
many tears can be surgically repaired, thus avoiding the
need to remove meniscal portions.
[0003] Current meniscal repair methods and devices
include both open surgical and arthroscopic techniques.
Some repair approaches utilize suture only, others utilize
anchors only, while still others are hybrid techniques
which employ both suture and anchor devices.
[0004] Traditional prior art arthroscopic meniscal re-
pair methods begin with a complicated suture only, "in-
side outside" technique. These techniques involve sev-
eral access ports into the surgical site, and several in-
strument exchanges during the procedure, increasing
surgical time and complexity. Because of this, the re-
quired surgical skill to effectively execute these arthro-
scopic procedures is quite high. A benefit to these con-
ventional methods is that only suture is left behind at the
procedural site, thus eliminating the risk of loose bodies
in the knee space as well as abrasion to the articular
cartilage from hard plastic or metal implants.
[0005] Another surgical technique that has developed
involves a plastic implant with no suture. The implant has
a dart shape to it with barbs that, when inserted into the
meniscus, resist backing out. A benefit to this type of
technology is that it avoids the need for numerous ports
or instrument exchanges. This is a much easier method
to execute than the suture-only method discussed above,
but its downside is that it leaves a plastic head in the
articular space, which causes abrasion to the femoral
condyle articular cartilage.
[0006] Still another conventional meniscal repair tech-
nique that has been developed is a hybrid involving both
an implant and suture. The benefit to this hybrid approach
is that the practitioner gains the ease of the implant tech-
nique, as discussed above, but there is no exposed plas-
tic implant in the articular space. The downside risk that
still exists with this approach is that of a hard plastic loose
body remaining at the procedural site. Should some sort

of failure occur, the hard plastic implant may come loose
and cause damage in the articular space.
[0007] Document US2008/091219 discloses a device
for repairing meniscal tears having the features of the
preamble of claim 1.
[0008] What is needed, therefore, is an arthroscopic
meniscal repair system and technique which combines
the ease of the prior art implant procedures, while elim-
inating the risk that comes with a hard plastic implant.

Summary of the Invention

[0009] The present invention comprises an all suture
approach having the ease of a single working portal, a
pre-tied knot, and a single handed device that includes
a pre-tied knot. It duplicates the ease of the implant pro-
cedures discussed above, but eliminates the risk that
comes with a hard plastic implant.
[0010] The inventive device passes suture from one
needle to another, while both are positioned inside of the
meniscus (intra-meniscal) as well as outside of the knee
capsule. The suture has a pre-tied knot which is then
utilized to draw the unstable portion of the torn meniscus
back into contact with the stable portion, thereby stabi-
lizing the meniscus and promoting healing.
[0011] More particularly, there is provided a device for
repairing a tear in a portion of tissue, which comprises a
proximal actuator portion, a transfer needle extending
distally from the proximal actuator portion and having a
distal tip for piercing tissue, and a catch needle extending
distally from the proximal actuator portion and having a
distal tip for piercing tissue. A suture needle is disposed
in the transfer needle, and is extendable from the transfer
needle toward the catch needle and retractable from the
catch needle toward the transfer needle. An extendable
catch plunger is disposed in the catch needle for captur-
ing suture therein when it is transferred from the transfer
needle. A retractable insertion sheath is provided for cov-
ering the transfer needle and the catch needle when the
device is inserted into a procedural site. The proximal
actuator portion comprises an insertion sheath actuator
for retracting the insertion sheath, a suture needle ad-
vancement actuator for advancing and retracting the su-
ture needle, and a catch plunger release mechanism for
releasing the catch plunger for travel distally. The suture
needle advancement actuator advantageously has an
actuation position which also actuates the catch plunger
release mechanism. In a preferred embodiment, this ac-
tuation position is when the actuator, which preferably
comprises a lever, is fully depressed.
[0012] The transfer needle comprises a window dis-
posed laterally thereon, through which the suture needle
is extended or retracted. The catch needle, similarly,
comprises a window disposed laterally thereon, through
which the suture needle is extended or retracted. A sec-
ond window is disposed on the catch needle on a side
opposed to the side on which the first window is disposed,
through which a distal end of the suture needle extends
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when the suture needle is fully extended into the catch
needle.
[0013] The suture needle is sufficiently flexible that it
attains a straightened configuration when housed within
the transfer needle, and acquires a bend which assists
in directing it toward the catch needle when the distal end
of the suture needle extends out of the transfer needle.
[0014] An advantageous feature of the present inven-
tion is the inclusion of a depth limiting apparatus for lim-
iting the depth of insertion of the needles into the proce-
dural site. In one embodiment, the depth limiting appa-
ratus comprises a depth gauge disposed on the proximal
actuator portion, which preferably comprises a handle.
In this embodiment, the insertion sheath actuator com-
prises a button which slides axially along a slot in the
proximal actuator portion, and the depth gauge compris-
es graduated markings disposed along the slot, so that
a practitioner can retract the sheath by sliding the inser-
tion sheath actuator button a predetermined distance
along the slot to control the depth of insertion of the de-
vice.
[0015] In an alternative embodiment, the depth limiting
apparatus comprises a force feedback unit disposed on
a distal end of the device. The force feedback unit pref-
erably comprises a compression force element disposed
on a distal end of one of the needles. The force feedback
unit is preferably disposed on the shorter one of the nee-
dles, which is, in the current embodiments, the transfer
needle. The compression force element comprises a
plunger in the illustrated embodiment, though it may also
comprise an electronic sensor, such as a strain gauge,
or other suitable electronic or mechanical force sensing
device. In this embodiment, the force feedback unit is
coupled with a depth limiter which is movable distally
along the device, responsive to a reduction of force on
the force feedback unit.
[0016] In some embodiments, it may be advantageous
for each of the transfer needle and the catch needle to
be curved, rather than straight, along their respective
lengths.
[0017] In another aspect of the disclosure there is pro-
vided a device for repairing a tear in a portion of tissue,
which comprises a proximal actuator portion, a needle
for dispensing suture into the tissue to be repaired, a
retractable insertion sheath for covering the needle when
the device is inserted into a procedural site, and a depth
limiting apparatus for limiting the depth of insertion of the
needle into the procedural site. The proximal actuator
portion, which preferably comprises a handle, also com-
prises an insertion sheath actuator for retracting the in-
sertion sheath.
[0018] In one embodiment, the depth limiting appara-
tus comprises a depth gauge disposed on the proximal
actuator portion, which preferably comprises a handle.
In this embodiment, the insertion sheath actuator com-
prises a button which slides axially along a slot in the
proximal actuator portion, and the depth gauge compris-
es graduated markings disposed along the slot, so that

a practitioner can retract the sheath by sliding the inser-
tion sheath actuator button a predetermined distance
along the slot to control the depth of insertion of the de-
vice.
[0019] In an alternative embodiment, the depth limiting
apparatus comprises a force feedback unit disposed on
a distal end of the device. The force feedback unit pref-
erably comprises a compression force element disposed
on a distal end of the needle. The compression force
element comprises a plunger in the illustrated embodi-
ment, though it may also comprise an electronic sensor,
such as a strain gauge, or other suitable electronic or
mechanical force sensing device. In this embodiment,
the force feedback unit is coupled with a depth limiter
which is movable distally along the device, responsive
to a reduction of force on the force feedback unit.
[0020] In still another aspect of the disclosure there is
disclosed a method for repairing a tear in a portion of
tissue, which comprises a step of inserting a device com-
prising a proximal actuator portion and a distal needle
portion into a procedural site. A sheath covering the nee-
dle is retracted proximally to expose the distal end of the
needle, followed by a step of advancing the needle into
the tissue to be repaired, so that a distal end of the needle
is disposed beyond the tear, until a depth limiting struc-
ture prevents further advancement of the needle. Further
steps include creating a suture loop in the tissue to repair
the tear, withdrawing the needle proximally from the pro-
cedural site, and using a pre-tied knot to cinch the suture
loop and thereby repair the tear.
[0021] The advancing step of the disclosed method
comprises advancing a pair of needles into the tissue to
be repaired, and the suture loop creating step is per-
formed by dispensing suture from one of the needles into
a second of the needles, and then releasing a catch
plunger to move distally and clamp the suture to retain it
in the second needle.
[0022] The depth limiting structure comprises a distal
end of the sheath, and, in one disclosed method, the
sheath retracting step includes a step of determining a
distance through which the sheath is retracted by con-
sulting a depth gauge disposed on the proximal actuator
portion. In an alternative disclosed method, the depth
limiting structure comprises a depth limiter which is mov-
able distally along the device toward the tissue to be re-
paired responsive to a release of force on a force feed-
back unit disposed on a distal end of the needle.
[0023] The invention, together with additional features
and advantages thereof, may best be understood by ref-
erence to the following description taken in conjunction
with the accompanying illustrative drawing.

Brief Description of the Drawings

[0024]

Fig. 1 is an isometric view showing one embodiment
of a meniscal repair device constructed in accord-

3 4 



EP 2 375 996 B1

4

5

10

15

20

25

30

35

40

45

50

55

ance with the principles of the present invention;

Fig. 2 is an isometric enlarged view of portions of the
handle of the meniscal repair device of Fig. 1;

Fig. 3 is a plan view illustrating a distal end of the
meniscal repair device illustrated in Figs. 1 and 2 as
it approaches a torn meniscus to be repaired;

Fig. 4 is a plan view similar to Fig. 3, illustrating the
distal end of the meniscal repair device after it has
advanced into and through the meniscus;

Fig. 5 is a plan view of the meniscal repair device of
the present invention, showing the device as it is
about to be actuated after the distal end has been
positioned at the procedural site as shown in Fig. 4;

Fig. 6 is a detail plan view showing the portion of Fig.
5 which is denoted by the letter A;

Fig. 7 is an enlarged isometric view of the handle of
the meniscal repair device of the present invention,
with the cover removed to show the interior construc-
tion thereof;

Fig. 8 is an enlarged plan view of the distal end of
the meniscal repair device of the invention, illustrat-
ing the suture needle as it is driven from the transfer
needle to the catch needle;

Fig. 9 is an isometric view illustrating the procedural
site as the inventive device is withdrawn therefrom
to loop the suture through the meniscus;

Fig. 10 is an isometric view showing the repaired
meniscus after a pre-tied knot has been secured in
place to stabilize the tear;

Figs. 11-13 are views illustrating three different po-
tential curve options for enhancing maneuverability
of the inventive device;

Fig. 14 is a plan view illustrating an alternative force
feedback depth limitation feature for the present in-
vention, wherein the plunger element is under com-
pression; and

Fig. 15 is a plan view similar to Fig. 14, illustrating
release of the plunger element upon exiting of the
device from the distal end of the meniscus.

Description of the Preferred Embodiment

[0025] Referring now more particularly to the drawings,
there is shown in Fig. 1 an embodiment of a meniscal
repair device 10 constructed in accordance with the prin-
ciples of the present invention. The device 10 comprises

a handle 12 which has a suture needle advancement
lever 14. Distally of the handle 12 is provided a depth
limiter/insertion sheath 16. A depth limiter/insertion
sheath actuation button 18 is disposed on the handle 12.
[0026] Now with reference to Figs. 2 and 7, in addition
to Fig. 1, additional constructional details of the handle
12 are illustrated. As shown particularly in Fig. 2, the
depth limiter/insertion sheath actuation button 18 travels
axially within a slot 20. A depth gauge 22 is provided for
purposes which will be described below. In Fig. 7, where-
in the cover of the handle has been removed to reveal
the internal construction of the handle 12, it can be seen
that a piston retention lever 24 and a catch spring piston
26 are disposed therein.
[0027] In Figs. 6 and 8, the distal end of the meniscal
repair device 10 is illustrated. The distal end of the device
10 comprises a transfer needle 28 and a catch needle
30. A suture needle 32 is extendable from the transfer
needle 28, as shown in Fig. 6, for carrying suture 34 to-
ward the catch needle 30 for purposes to be described
below. A catch plunger 36 is also provided, as shown in
Fig. 8.
[0028] Now, with reference to the drawing figures, a
representative procedure which may be performed using
the inventive device 10 will be described. As noted above,
in Fig. 1 the device 10 is illustrated as it is configured
prior to insertion into a patient. Once the practitioner has
measured the depth from the needle insertion point to
the approximate needle exit point, the device can be in-
serted into the patient’s knee. The sheath 16 is retract-
able, and covers the transfer needle 28 and catch needle
30 while the device is introduced into the patient, for the
purpose of protecting the patient from being injured by
the needle points. The device 10 can be inserted into the
patient’s knee by any suitable means, such as a cannula
or other type of introducer channel. Once the device 10
is inserted to the procedural site, the practitioner then
retracts the sheath 16 by pulling the sheath actuation
button 18 backwards, and lets the sheath stop at the de-
sired depth of penetration, which is indicated by the slid-
ing depth gauge 22 on the handle 12. Another depth
gauge 37, with graduated markings corresponding to
those on the depth gauge 22, is disposed on the distal
end of the catch needle 30, as shown in Fig. 3. This depth
gauge is visible arthroscopically during the course of the
procedure.
[0029] The practitioner continues to insert the device
10 until the sheath 16 comes into contact with the me-
niscus 38, at which point the device will be unable to go
any deeper. This step of insertion is illustrated in sequen-
tial Figs. 3 and 5. Note that in Fig. 4, distal progress of
the device 10 has stopped, because the distal end 39 of
the sheath 16 is in contact with the meniscus 38.
[0030] Once the needles 28 and 30 have been fully
inserted through the meniscal tear 40 to be repaired, the
practitioner then squeezes the suture needle advance-
ment lever 14 downwardly toward the body of the handle
12. This action drives the suture needle 32 from the trans-
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fer needle 28 and into the catch needle 30, as shown in
Fig. 6. The suture needle 32 exits the transfer needle 28
through a transfer needle window 42 and a distal end 43
of the suture needle 32 enters the catch needle 30
through a first suture catch window 44. As the suture
needle 32 continues its travel, the distal end 43 thereof
exits the catch needle 30 through a second suture catch
window 46. In order to function in the described manner,
the suture needle preferably has a needle point or pierc-
ing tip, as shown, configured to give it the ability to pierce
through the meniscus 38, and is sufficiently flexible so
that it can be housed in a straightened configuration in-
side the transfer needle 28 prior to actuation and then
take the necessary bend during deployment. The suture
needle 32 can be made of a spring tempered stainless
steel or a shape memory type of alloy such as nitinol. It
can be manufactured with processes that pre-shape it,
thereby allowing it to be advanced out of the transfer
needle 28 and into the catch needle 30.
[0031] Once the suture needle advancement lever 14
has been squeezed fully, the catch plunger 36 inside the
catch needle 30 is actuated by releasing the catch spring
piston 26 in the handle 12. A protrusion 48 on the suture
needle advancement lever 14 hits the piston retention
lever 24, which releases the catch spring piston 26 (Fig.
7). The catch spring piston 26 drives the catch plunger
36 toward the suture 34 and the suture needle 32. The
catch plunger 36 advances distally sufficiently to collide
with the suture 34 and pin the suture against the suture
needle 32.
[0032] Releasing the suture needle advancement le-
ver 14 retracts the suture needle 32, leaving the suture
34 behind inside of the catch needle 30. Once this step
is completed, the device 10 is retracted from the patient.
Since the suture 34 entered the patient attached to the
transfer needle 28, and has now been passed to the catch
needle 30, a suture loop 50, as shown in Fig. 9, has now
been created through the meniscus 38.
[0033] At this juncture, a pre-tied knot 52 is pulled tight-
ly against the meniscus 38 and provides fixation for heal-
ing of the now closed meniscal tear 40. This pre-tied knot
may be initially disposed on the instrument 10, and then
slid down the suture legs 34 distally until it contacts the
meniscus. The long ends of the suture 34, which extend
proximally from the procedural site, are then cut off once
the knot 52 is in place. The repaired meniscus 38 is shown
in Fig. 10.
[0034] Figs. 11-13 illustrate three alternative needle
embodiments, wherein the transfer needle 28 and the
catch needle 30 are curved, rather than straight, as in
the embodiment illustrated in Figs. 1-10. Curves of the
type disclosed in Figs. 11-13 may be used to facilitate
maneuvering beneath the femoral condyles.
[0035] Currently, the curves being explored are fixed
during the manufacturing process. The cavity between
the femoral condyle and the meniscus can be quite tight,
and as such, in some embodiments of the invention, it
can be advantageous for the curves to be adjusted by

the practitioner, as needed, to maneuver inside of the
joint space.
[0036] The approach shown in the figures thus far in-
volve a horizontal stitch placement. However, it is possi-
ble, and has been achieved by the inventor in cadaver
tissue, to rotate the needle into a vertical position and to
place the stitch. There are instances where this would
be an advantageous approach from a repair strength
standpoint.
[0037] The bevel orientation of the needles is currently
fixed. However, the bevels can be changed in order to
make the device easier to use.
[0038] The shield/depth limiter shown and described
above is one approach with regards to limiting the inser-
tion depth of the device into the meniscus.
[0039] Within the scope of the present invention, it is
possible to add a tag or barb onto the end of the suture
34, which will provide a good piercing point, as an alter-
native to the current suture needle approach. A hard fea-
ture may also be employed, which makes capture of the
suture easier and more resistant to letting go premature-
ly.
[0040] The device is not presently re-loadable in the
operating room. However, in alternative embodiments,
the device may be designed to be easily re-loadable.
[0041] The width of the stitch is an important factor in
determining the strength of the final repair. Basically, the
wider the stitch, the stronger the repair will be. The width
of the stitch, in some invention embodiments, is adjust-
able in the operating room. This way the practitioner is
able to determine the best stitch width for the given sit-
uation.
[0042] The bevel orientation of the needles is currently
fixed. However, these may change in order to make the
device easier to use.
[0043] The sheath/depth limiter described and shown
is one alternative with regard to limiting the insertion
depth of the device into the meniscus. In the present in-
vention, there is a stationary steel component which joins
the needles together and holds their orientation. This
component can be made to slide along the axis of the
needle. By doing this, it can be utilized for depth limitation.
[0044] Other adjustable depth limiting devices may in-
clude inflatable structures, absorbing cushions, ball de-
tents, and metal crush sleeves, for examples.
[0045] A different depth limiting approach is to move
the needles in and out of a stationary sheath which pro-
vides depth limiting. This way, the needles may be com-
pletely shrouded upon entering the patient without need
for additional insertion sheaths.
[0046] Still another approach is to utilize a method of
force feedback to determine whether the needle tips have
gotten past the outer surface of the meniscus and into
the capsule. Figs. 14 and 15 illustrate such a method
sequentially. A compression force (plunger) element 54
may be placed on the distal end of the shorter transfer
needle 28. When the plunger 54 exits the meniscus and
enters the capsule, the force on the needle reduces, and
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the plunger then springs forward and releases a mech-
anism which drives a depth limiter 56 distally against the
meniscus (Fig. 15) and thus prevents further distal pen-
etration of the needles.
[0047] Of course, while the foregoing invention has
been disclosed in connection with the repair of meniscal
tissue, it will be recognized that the inventive principles
are applicable to many other instances wherein it is de-
sired to repair a tear in a portion of soft tissue.
[0048] Accordingly, although an exemplary embodi-
ment and method according to the invention have been
shown and described, it is to be understood that all the
terms used herein are descriptive rather than limiting,
and that many changes, modifications, and substitutions
may be made by one having ordinary skill in the art with-
out departing from the scope of the invention, which is
to be limited only in accordance with the following claims.

Claims

1. A device (10) for repairing a tear in a portion of tissue,
comprising:

a proximal actuator portion;
a transfer needle (28) extending distally from the
proximal actuator portion and having a distal tip
for piercing tissue;
a catch needle (30) extending distally from the
proximal actuator portion and having a distal tip
for piercing tissue;
a suture needle (32) disposed in said transfer
needle (28), said suture needle (32) being ex-
tendable from said transfer needle (28) toward
said catch needle (30) and retractable from said
catch needle (30) toward said transfer needle
(28);
an extendable catch plunger (36) disposed in
said catch needle (30) for capturing suture (34)
therein when it is transferred from said transfer
needle (28); and
an insertion sheath (16) for covering the transfer
needle and the catch needle when the device
(10) is inserted into a procedural site; charac-
terized in that the sheath (16) is retractable and
in that
said proximal actuator portion comprises an in-
sertion sheath actuator (18) for retracting said
insertion sheath (16), a suture needle advance-
ment actuator (14) for advancing said suture
needle (32), and a catch plunger release mech-
anism (48, 24, 26) for releasing said catch plung-
er (36) for travel distally, wherein actuation of
said suture needle advancement actuator (14)
actuates, in use, said catch plunger release
mechanism (48, 24, 26) when said suture needle
actuator (14) reaches a pre-determined posi-
tion.

2. The device (10) as recited in Claim 1, wherein said
transfer needle (28) comprises a window (42) dis-
posed laterally thereon, through which said suture
needle (32) is extended or retracted.

3. The device (10) as recited in Claim 1, wherein said
catch needle (30) comprises a window (44) disposed
laterally thereon, through which said suture needle
(32) is extended or retracted.

4. The device (10) as recited in Claim 3, and further
comprising a second window (46) disposed on said
catch needle (30) on a side opposed to the side on
which the first window (44) is disposed, through
which a distal end of the suture needle (32) extends
when the suture needle (32) is fully extended into
the catch needle (30).

5. The device (10) as recited in Claim 1, wherein the
suture needle (32) is sufficiently flexible that it attains
a straightened configuration when housed within the
transfer needle (28), and acquires a bend which as-
sists in directing it toward the catch needle (30) when
the distal end of the suture needle (32) extends out
of the transfer needle (28).

6. The device (10) as recited in Claim 1, and further
comprising a depth limiting apparatus (16) for limiting
the depth of insertion of said needles (28, 30, 32)
into the procedural site.

7. The device (10) as recited in Claim 6, wherein said
depth limiting apparatus (16) comprises a depth
gauge (22) disposed on said proximal actuator por-
tion.

8. The device (10) as recited in Claim 7, wherein said
insertion sheath actuator comprises a button (18)
which slides axially along a slot (20) in said proximal
actuator portion, said depth gauge (22) comprising
graduated markings disposed along said slot (20),
so that a practitioner can retract said sheath by slid-
ing the insertion sheath actuator button a predeter-
mined distance along said slot (20) to control the
depth of insertion of said device (10).

9. The device (10) as recited in Claim 1, wherein said
depth limiting apparatus (16) comprises a force feed-
back unit disposed on a distal end of said device (10).

10. The device (10) as recited in Claim 9, wherein said
force feedback unit comprises a compression force
element (54) disposed on a distal end of one of said
needles (28, 30, 32).

11. The device (10) as recited in Claim 10, wherein said
one of said needles (28, 30, 32) is a shorter one of
said needles (28, 30, 32).
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12. The device (10) as recited in Claim 11, wherein said
one of said needles (28, 30, 32) is said transfer nee-
dle (28).

13. The device (10) as recited in Claim 10, wherein said
compression force element (54) comprises a plunger
(54).

14. The device (10) as recited in Claim 9, wherein said
depth limiting apparatus (56) further comprises a
depth limiter (56) which is movable distally along said
device (10), responsive to a reduction of force on
said force feedback unit.

15. The device (10) as recited in Claim 1, wherein said
transfer needle (28) and said catch needle (30) are
each curved along their respective lengths.

Patentansprüche

1. Vorrichtung (10) zum Reparieren eines Risses in ei-
nem Gewebeabschnitt, Folgendes umfassend:

einen proximalen Betätigungsabschnitt;
eine Transfernadel (28), die sich distal von dem
proximalen Betätigungsabschnitt aus erstreckt
und eine distale Spitze zum Durchstoßen von
Gewebe aufweist;
eine Fangnadel (30), die sich distal von dem pro-
ximalen Betätigungsabschnitt aus erstreckt und
eine distale Spitze zum Durchstoßen von Ge-
webe aufweist;
eine Nähnadel (32), angeordnet innerhalb der
Transfernadel (28), wobei die Nähnadel (32)
von der Transfernadel (28) aus zur Fangnadel
(30) hin ausfahrbar und von der Fangnadel (30)
aus zur Transfernadel (28) hin einfahrbar ist;
einen ausfahrbaren Fangstößel (36), angeord-
net innerhalb der Fangnadel (30) zum Erfassen
des Fadens (34) darin, wenn er von der Trans-
fernadel (28) aus übertragen wird; und
eine Einführungshülse (16) zum Abdecken der
Transfernadel und der Fangnadel, wenn die
Vorrichtung (10) in eine Verfahrensstelle einge-
führt ist;
dadurch gekennzeichnet, dass die Hülse (16)
einfahrbar ist und dass der proximale Betäti-
gungsabschnitt Folgendes umfasst: einen Ein-
führungshülsenaktor (18) zum Einfahren der
Einführungshülse (16), einen Nähnadel-Vor-
schubaktor (14) zum Ausfahren der Nähnadel
(32) und einen Fangstößel-Freigabemechanis-
mus (48, 24, 26) zum Freigeben des Fangstö-
ßels (36) für distales Verlagern, wobei das Be-
tätigen des Nähnadel-Vorschubaktors (14) im
Gebrauch den Fangstößel-Freigabemechanis-
mus (48, 24, 26) betätigt, wenn der Nähnade-

laktor (14) eine vorgegebene Position erreicht.

2. Vorrichtung (10) nach Anspruch 1, wobei die Trans-
fernadel (28) ein Fenster (42) aufweist, das lateral
darauf angeordnet ist, durch das die Nähnadel (32)
ausgefahren oder eingefahren wird.

3. Vorrichtung (10) nach Anspruch 1, wobei die Fang-
nadel (30) ein Fenster (44) aufweist, das lateral dar-
auf angeordnet ist, durch das die Nähnadel (32) aus-
gefahren oder eingefahren wird.

4. Vorrichtung (10) nach Anspruch 3, ferner umfassend
ein zweites Fenster (46), angeordnet auf der Fang-
nadel (30) an einer Seite, die der Seite, auf der das
erste Fenster (44) angeordnet ist, gegenüberliegt,
durch welches sich ein distales Ende der Nähnadel
(32) erstreckt, wenn die Nähnadel (32) vollständig
in die Fangnadel (30) hinein ausgefahren ist.

5. Vorrichtung (10) nach Anspruch 1, wobei die Näh-
nadel (32) ausreichend flexibel ist, dass sie eine be-
gradigte Konfiguration einnimmt, wenn sie in der
Transfernadel (28) aufgenommen ist, und eine
Krümmung einnimmt, welche beim Richten in Rich-
tung der Fangnadel (30) behilflich ist, wenn sich das
distale Ende der Nähnadel (32) aus der Transferna-
del (28) heraus erstreckt.

6. Vorrichtung (10) nach Anspruch 1, ferner umfassend
eine tiefenbeschränkende Vorrichtung (16) zum Be-
schränken der Einführungstiefe der Nadeln (28, 30,
32) in die Verfahrensstelle.

7. Vorrichtung (10) nach Anspruch 6, wobei die tiefen-
beschränkende Vorrichtung (16) einen Tiefenmes-
ser (22) umfasst, der an dem proximalen Betäti-
gungsabschnitt angeordnet ist.

8. Vorrichtung (10) nach Anspruch 7, wobei der Ein-
führungshülsenaktor einen Knopf (18) aufweist, der
axial einen Schlitz (20) in dem proximalen Betäti-
gungsabschnitt entlang gleitet, wobei der Tiefen-
messer (22) abgestufte Markierungen entlang des
Schlitzes (20) aufweist, sodass ein Benutzer die Hül-
se durch Verschieben des Einführungshülsenaktor-
knopfs um einen vorgegebenen Abstand den Schlitz
(20) entlang zurückziehen kann, um die Einführung-
stiefe der Vorrichtung (10) zu regeln.

9. Vorrichtung (10) nach Anspruch 1, wobei die tiefen-
beschränkende Vorrichtung (16) eine Kraftfeed-
backeinheit umfasst, die an einem distalen Ende der
Vorrichtung (10) angeordnet ist.

10. Vorrichtung (10) nach Anspruch 9, wobei die Kraft-
feedbackeinheit ein Kompressionskraftelement (54)
umfasst, das an einem distalen Ende einer der Na-
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deln (28, 30, 32) angeordnet ist.

11. Vorrichtung (10) nach Anspruch 10, wobei die eine
der Nadeln (28, 30, 32) eine kürzere der Nadeln (28,
30, 32) ist.

12. Vorrichtung (10) nach Anspruch 11, wobei die eine
der Nadeln (28, 30, 32) die Transfernadel (28) ist.

13. Vorrichtung (10) nach Anspruch 10, wobei das Kom-
pressionskraftelement (54) einen Stößel (54) um-
fasst.

14. Vorrichtung (10) nach Anspruch 9, wobei die tiefen-
beschränkende Vorrichtung (56) ferner einen Tie-
fenbeschränker (56) umfasst, der als Reaktion auf
eine Verringerung der auf die Kraftfeedbackeinheit
aufgebrachten Kraft distal das Gerät (10) entlang be-
wegbar ist.

15. Vorrichtung (10) nach Anspruch 1, wobei die Trans-
fernadel (28) und die Fangnadel (30) jeweils entlang
ihrer jeweiligen Länge gekrümmt sind.

Revendications

1. Dispositif (10) destiné à réparer une déchirure dans
une partie d’un tissu, comprenant:

une partie d’actionneur proximale ;
une aiguille de transfert (28) s’étendant de ma-
nière distale depuis la partie d’actionneur proxi-
male et ayant une pointe distale destinée à per-
cer un tissu ;
une aiguille de verrouillage (30) s’étendant de
manière distale depuis la partie d’actionneur
proximale et ayant une pointe distale destinée
à percer un tissu ;
une aiguille de suture (32) disposée dans ladite
aiguille de transfert (28), ladite aiguille de suture
(32) étant extensible à partir de ladite aiguille de
transfert (28) vers ladite aiguille de verrouillage
(30) et rétractable depuis ladite aiguille de ver-
rouillage (30) vers ladite aiguille de transfert
(28) ;
un piston de verrouillage extensible (36) disposé
dans ladite aiguille de verrouillage (30) pour y
capturer une suture (34) lorsqu’elle est transfé-
rée depuis ladite aiguille de transfert (28) ; et
une gaine d’insertion (16) destinée à recouvrir
l’aiguille de transfert et l’aiguille de verrouillage
lorsque le dispositif (10) est inséré dans un site
de procédure ; caractérisé en ce que la gaine
(16) est rétractable et en ce que ladite partie
d’actionneur proximale comprend un actionneur
de gaine d’insertion (18) pour rétracter ladite gai-
ne d’insertion (16), un actionneur d’avancée

d’aiguille de suture (14) pour faire avancer ladite
aiguille de suture (32), et un mécanisme de li-
bération du piston de verrouillage (48, 24, 26)
pour libérer ledit piston de verrouillage (36) pour
se déplacer de manière distale, dans lequel l’ac-
tionnement dudit actionneur d’avancée de
l’aiguille de suture (14) actionne, lors de l’utili-
sation, ledit mécanisme de dégagement du pis-
ton de verrouillage (48, 24, 26) lorsque ledit ac-
tionneur d’aiguille de suture (14) atteint une po-
sition prédéterminée.

2. Dispositif (10) selon la revendication 1, dans lequel
ladite aiguille de transfert (28) comprend une fenêtre
(42) disposée latéralement sur celle-ci, à travers la-
quelle ladite aiguille de suture (32) est étendue ou
rétractée.

3. Dispositif (10) selon la revendication 1, dans lequel
ladite aiguille de verrouillage (30) comprend une fe-
nêtre (44) disposée latéralement sur celle-ci, à tra-
vers laquelle ladite aiguille de suture (32) est éten-
due ou rétractée.

4. Dispositif (10) selon la revendication 3, et compre-
nant en outre une seconde fenêtre (46) disposée sur
ladite aiguille de verrouillage (30) sur un côté opposé
au côté sur lequel la première fenêtre (44) est dis-
posée, à travers laquelle une extrémité distale de
l’aiguille de suture (32) s’étend, lorsque l’aiguille de
suture (32) est complètement étendue dans l’aiguille
de verrouillage (30).

5. Dispositif (10) selon la revendication 1, dans lequel
l’aiguille de suture (32) est suffisamment flexible
pour qu’elle atteigne une configuration redressée
lorsqu’elle est logée au sein de l’aiguille de transfert
(28), et prend une courbure qui contribue à la diriger
vers l’aiguille de verrouillage (30) lorsque l’extrémité
distale de l’aiguille de suture (32) se prolonge hors
de l’aiguille de transfert (28).

6. Dispositif (10) selon la revendication 1, et compre-
nant en outre un appareil de limitation de profondeur
(16) pour limiter la profondeur d’insertion desdites
aiguilles (28, 30, 32) dans le site de procédure.

7. Dispositif (10) selon la revendication 6, dans lequel
ledit appareil de limitation de profondeur (16) com-
prend une jauge de profondeur (22) disposée sur
ladite partie d’actionneur proximale.

8. Dispositif (10) selon la revendication 7, dans lequel
ledit actionneur de gaine d’insertion comprend un
bouton (18) qui coulisse axialement le long d’une
fente (20) dans ladite partie d’actionneur proximale,
ladite jauge de profondeur (22) comprenant des gra-
duations disposées le long de ladite fente (20), de
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sorte que le praticien puisse rétracter ladite gaine en
faisant coulisser le bouton actionneur de la gaine
d’insertion sur une distance prédéterminée le long
de ladite fente (20) pour contrôler la profondeur d’in-
sertion dudit dispositif (10).

9. Dispositif (10) selon la revendication 1, dans lequel
ledit appareil de limitation de profondeur (16) com-
prend une unité de retour d’effort disposé sur une
extrémité distale dudit dispositif (10).

10. Dispositif (10) selon la revendication 9, dans lequel
ladite unité de retour d’effort comprend un élément
de force de compression (54) disposé sur une ex-
trémité distale de l’une desdites aiguilles (28, 30, 32).

11. Dispositif (10) selon la revendication 10, dans lequel
ladite une desdites aiguilles (28, 30, 32) est plus
courte que l’une desdites aiguilles (28, 30, 32).

12. Dispositif (10) selon la revendication 11, dans lequel
l’une desdites aiguilles (28, 30, 32) est ladite aiguille
de transfert (28).

13. Dispositif (10) selon la revendication 10, dans lequel
ledit élément de force de compression (54) com-
prend un piston (54).

14. Dispositif (10) selon la revendication 9, dans lequel
ledit appareil de limitation de profondeur (56) com-
prend en outre un limiteur de profondeur (56) qui est
mobile de manière distale le long dudit dispositif (10),
en réponse à une réduction de la force sur ladite
unité de retour d’effort.

15. Dispositif (10) selon la revendication 1, dans lequel
ladite aiguille de transfert (28) et ladite aiguille de
verrouillage (30) sont chacune courbées le long de
leur longueur respective.
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